Glutamate affects the CYP1B1- and CYP2U1-mediated hydroxylation of arachidonic acid metabolism via astrocytic mGlu5 receptor.
The extrahepatic CYP enzymes, CYP1B1 and CYP2U1, have been predominantly found in both astrocytes and brain microvessels. We investigated the alteration in the production of hydroxyeicosatetraenoic acids (HETEs) from arachidonic acid (AA) mainly via CYP1B1 and CYP2U1 by glutamate. CYP1B1 and CYP2U1 mRNA levels were dose-dependently induced by glutamate in human U251 glioma cells and hCMEC/D3 blood-brain barrier cells. The increases in the CYP1B1 and CYP2U1 mRNA levels and the binding of CREB to CYP1B1 and CYP2U1 promoters following glutamate treatment were attenuated by mGlu5 receptor antagonist. The mRNA levels of CYP1B1 and CYP2U1 were increased in the cortex, hippocampus, and cerebellum from adult rats that received a subcutaneous injection of monosodium l-glutamate at 1, 3, 5, and 7 days of age; meanwhile, the protein levels of CYP1B1 and CYP2U1 in the astrocytes were induced by glutamate. Glutamate treatment significantly increased the production of 5-HETE, 8-HETE, 11-HETE, and 20-HETE in the cortex and cerebellum. These data suggested that the neuron-astrocyte reciprocal signaling can change the CYP-mediated AA metabolism (e.g. EETs and HETEs) in astrocytes via its specific receptor.